. However, Ca 2ϩ channels (data not shown). In separate experiments, we also demonstrated that TRP1-C2 antibody studies of Drosophila mutants lacking its only IP 3 receptor indicate that TRP activation is independent of store did not directly immunoprecipitate TRPC5 expressed in HEK293-M1 cells (see Figure 5D) Ϫ concentration to 10 mM had no effect on the TRPC1/TRPC5 current (data not shown). These a known cation channel blocker (Schaefer et al., 2000) . In agreement with these results, TRPC5 whole-cell curdata indicate that TRPC1 and TRPC5 coexpression produces functional heteromultimeric channels. The coasrents were augmented by application of 100 M La 3ϩ ( Figure 5C , inset). When TRPC1 and TRPC5 were coexsembly of TRPC1 and TRPC5 in our expression system was confirmed by immunoprecipitation of TRPC1/ pressed, the currents through heteromeric TRPC1/ TRPC5 were significantly increased as well ( Figure 5C ), TRPC5 complexes from HEK293-M1 cells. TRPC1/ TRPC5 heteromers were only detected in cells cotranssupporting the hypothesis that TRPC5 is an integral part of the channel complex. fected with both channel cDNAs, but not in cells expressing TRPC1 or TRPC5 alone ( Figure 5D ).
Since TRPC5 and TRPC4 share highly conserved N-terminal and transmembrane regions, we tested whether To determine the relative permeabilities of TRPC1/ TRPC5 for Na ϩ and Cs ϩ (P Na /P Cs ), the extracellular Na ϩ TRPC4 interacts with TRPC1. TRPC1 and TRPC4 coexpression indeed generated whole-cell currents indistinsolution (BNa) was exchanged for a Cs ϩ solution (BCs) in the presence of carbachol. From the slight shift in guishable from currents through TRPC1/TRPC5 heteromers in 7 out of 7 cells tested ( Figure 6A ). Moreover, reversal potential (E rev ) of Ϫ3.7 mV (n ϭ 7), P Na /P Cs was calculated as 1.15. Due to the very small inward currents TRPC4 immunoprecipitated with TRPC1 from rat brain ( Figure 6B ), indicating that different TRPC heteromers in solutions with Ca 2ϩ as the only permeant cation, we were unable to determine the relative Ca 2ϩ permeability exist in vivo. , it will be important to identify the TRPC1/TRPC5 current in situ and examine its contribution to Ca 2ϩ signaling. As seen in our immunocytochemical sections, TRPC1 was expressed predominantly in neurons rather than glia. An important finding of this study is the apparent lack of its localization to synapses, making the channel uniquely different in distribution from most ligand-gated channels, (e.g., glutamate and nicotinic acetylcholine receptors; Ottersen et To measure the release of Ca 2ϩ from internal stores 0.2 mM Cs 4 -Roche Molecular Biochemicals, Indianapolis, IN). The homogenate BAPTA in the pipette solution were exchanged for 0.2 mM fura was centrifuged at 100 g for 10 min and the supernatant at 100,000 g 2-Na 4 -salt. Fluorescence was excited at 380 and 340 nm and 340/ for 30 min. The pellet containing microsomes, synaptosomes, and 380 nm fluorescence ratios (R) were sampled at Ͼ510 nm with a mitochondria was resuspended in homogenization buffer. Microcooled CCD camera. somes from HEK293 and HEK293-M1 cells were isolated in the same IP 3 and thapsigargin were from Calbiochem (San Diego, CA). Cs 4 -manner as brain microsomes with the exception that cells were BAPTA and fura 2 were from Molecular Probes (Eugene, OR). All disrupted by douncing in buffer without sucrose and then suppleother chemicals were purchased from Sigma. mented with 320 mM sucrose. Membrane proteins were solubilized in IP buffer containing 20 mM HEPES-NaOH (pH 7.5), 1% Triton X-100, 150 mM NaCl, and PIC. Two hundred micrograms of the
